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concepts in heterogeneous firm trade theory and new economic geography, the issues of trade cost attract the academic study (Obstfeld and Rogoff 2000; Hummels 2007; Ullah and Kaliappa 2011; Novy 2008 and Novy 2013) . These studies mainly focus on the measurement of countries' bilateral trade costs or its effect on trade volume. For example, Jacks (2011) used the trade data of 130 "country pairs" in the area of Asia, Europe and the USA from 1870 to 2000 and measured the bilateral trade costs, and illustrates that the trade costs constitutes the basis of prosperity and decline of international trade amount throughout this period. Ullah and Kaliappa (2011) used the trade data of Pakistan from 1999 to 2004 as well as the stochastic frontier law to show that the "implicit" and "explicit" trade cost of the outside border promote the export of Pakistan. Xu (2011; 2012) , respectively, measured China's trade costs of manufacturing industry with 14 trade partners from 1997 to 2007, and that of agricultural industry with the USA, Japan, Europe, and ASEAN from 1996 to 2009, and their effect on trade development. Jia and Qin (2013) measured the trade cost of China's grain from 1996 to 2009, and its effect on trade growth. In addition, the relative literature also includes Fang (2010) and Xu and Liang (2010) .
However, the research on the effect of trade cost with the complete meaning on the trade structure is less. Anderson and Wincoop decomposed the trade costs with the complete meaning into the transportation costs, tariffs and the policy barriers costs, information cost, contract execution cost, legal cost, regulatory cost, and local distribution cost in the export market caused by the non-tariff barriers. The retrieval found that only Greenaway, McGowan, and Milner (2009), Milner and McGowan (2013) explore the effect of trade costs with the complete meaning on trade structure. Most literature analyzed one component of trade costs to explore its impact on the comparative advantage. For example, Levchenko (2007) , Huang (2013) , Dai and Jin (2014) analyzed the system quality, one of the components of trade costs, and Nunn (2007) analyzed the implementation ability of contract.
It is obvious that the current literature mainly studies the measurement of trade costs and its effect on trade growth from the complete sense. But the literature that studies the measurement of trade costs and its effect on comparative advantage of trade cost and export structure from the complete sense is rare. There is no literature that studies the effect of Chinese aggregate trade costs on export structure. Then, as the largest developing country in the world and the largest trading nation, China's current literature merely studies the measurement of bilateral trade cost and its effect on the trade flow, which is not enough. Does the trade cost systematic affect the comparative advantage and trade structure? What is the particularity? The main contribution of the paper is.
(1) based on the measurement of bilateral trade cost between China and 86 trading partners from 2000 to 2013, this paper measures the cost of Chinese aggregate trade cost. (2) The number of research objects is far greater than that in the domestic research. The large sample includes different types of countries as well as different regions, especially the countries along the "Belt and Road", which can not only make a comparison between the global comparative advantage and local comparative advantage, but also provide a reference for the trade development of countries that along the "Belt and Road". In addition, research with the large sample is also in line with the direction of mainstream literature. For example, the sample in the research of Milner and McGowan (2013) includes the trade data between 37 industrialized and transition countries with 213 countries. The sample in the research of Jacks (2011) includes the trade data of 130 "country pairs". (3) Based on the reality of higher proportion of Chinese processing trade, this paper empirically studies the effect of aggregate trade costs (rather than a component of trade costs) on export structure of 17 subsectors of Chinese manufacturing industry.
The theoretical basis of the effect of trade costs on export structure: an extension of Ricardo model 1
The simple model of Ricardian assumed that there are two countries in the closed state of the economy producing two products respectively. The unit labor input of these two products produced in each country is different. a cg represents the unit labor input of the product g in the country c (c = 1,2; g = 1,2). If the country 1 only produces and exports 1, then the following inequation was established:
The above inequation is the most original mathematical expression of the comparative advantage, which shows that the production 1 in the state 1 has a comparative advantage.
For the extension of the Ricardian model without the trade costs: in the situation that there is no trade cost, if the production g 1 in country c has the global comparative advantage to the other production g 2 , and the production g 1 is exported to the other country o, then the following inequation would be established:
For the extension of the Ricardian model without the trade costs: in the situation that there is trade cost, if the production g 1 in the market of country c' produced by country c has the global comparative advantage to the production g 1 that produced in country o, then the following inequation is established:
In the above inequation, t cgc' , t ogc' represents the trade cost if the production g produced in country c and country o exports to the country c' respectively. The trade cost is measured by the unit labor input, g = g 1 , g 2 . In can be seen that whether the production export or not determined by its comparative advantage, which means it is not only determined by production cost, but also by the trade cost. If the comparative trade cost is high enough, even the production cost is relatively low, then there would be no comparative advantage in some countries even all countries. In reality, there are lots of productions, such as cement, sand, etc., it is due to the high transport costs or trade costs that contributes to the nontrade goods.
Results and discussion

Measurement of aggregate trade cost and its analysis
Compared with the literature of specific trade cost's effect on trade, the literature about the trade costs in a whole sense of the country is little, especially the measurement methods. Limao and Venable (1999) are the earliest scholars that studied in this field. In order to quantify the international transportation cost, they measured the transportation cost of a standard container from the port of Baltimore to another foreign port and found there is a nonlinear relationship between transportation cost and distance, which indicates the significance of costs that are difficult to measure such as system, infrastructure. Based on the data from various sources, Anderson and Wincoop (2004) construct a measurement system of price trade cost with the combination method of direct and indirect metrics. With the value of CIF/FOB, Pomfret and Sourdin (2010) only calculated trade cost of five countries due to the limited data, and the trade cost from a whole sense would not be measured. Other scholars have used a more practical gravity model to measure. For example, Hiscox and Kaster (2008) set a simple gravity model with the GDP of import and export country, distance from one country to another and bilateral pair as the variable to analyze the trade policy barriers, and get the estimation of trade costs.
Novy (2013) constructed a mean value from a microeconomic foundation to solve the difficulties of direct gravity model in measuring the specific trade cost (distance, national boundaries, language, etc.) and the multilateral measuring resistance, which proves that the bilateral trade cost can be calculated by the relative amount of domestic trade and international trade, and the effect of multilateral resistance on trade cost is still controlled. No matter from the model of Eaton and Kortum (2002) based on the Ricardian comparative advantage theory or from the model of Chaney (2008) and Melitz, Ottaviano (2008) based on heterogeneous firms trade theory, Novy (2013) suggested all the derivation process could be established. Milner and McGowan (2013) used the method of Novy (2013) to measure the trade cost, and this paper also uses the model to estimate the bilateral trade cost between China and 86 trading partners. The formula is as follows:
Among them, τ ij represents the bilateral trade cost between China and trade partners; x ii is China's domestic trade. China's domestic trade = Chinese GDP-Chinese domestic total export (Wei 1996 ); x jj is the domestic trade of trade partners. Domestic trade of trade partners = GDP of trade partners-total export of trade partners. The data of GDP is from World Bank; the data of total export data is from OECD database. x ij and x ji represent the mutual export volume between China and trade partners, and the data is from OECD database. Anderson and Wincoop (2004) concluded that the value of substitution elasticity is generally between 5 and 10. In this paper, the value of substitution elasticity σ is 8.
The trading partners selected in this paper are derived from OECD database. In order to guarantee the availability of data that includes the export data of sub industry between China and trade partners, the total export data of all countries or regions, bilateral export data and GDP, we collect relevant data of all countries or regions in the OECD database and search the available countries. Among them, the value of domestic trade in China, Hong Kong, and Singapore or the regional trade in the two counties is negative, which is due to their entrepot trade in export accounted for a relative large proportion, and influences the calculation of normal calculation of domestic sales. Therefore, in the data processing, the negative value is excluded from the total export, namely that the actual domestic trade = GDPtotal export + re-export (the actual export in Hong Kong = total export-re-export). Among them, the data of re-export in China, Hong Kong is from the database of UN comtrade. Although the entrepot trade data in Singapore cannot be obtained directly In order to calculate the aggregate trade cost of China, the weighted average method is calculated, which needs the weight of each trading partner and seeks out the aggregate cost in China. The formula of calculating the weight of China in the year t is as follows which draws lessons from Milner and McGowan (2013) :
Among them, T F jt represents the export of China to trade partner j in the situation without the frictionless (the bilateral trade cost is zero), and T F jt ¼ στ jt T jt . τ it represents the bilateral trade cost between China and trade partner j in the year t. T it represents the actual total export of China to trade partner j. According to the formula (5), the weight of bilateral trade cost between China and 86 trade partners could be calculated. The results of Chinese aggregate trade cost from 2000 to 2013 are shown in Table 1 , and the corresponding figure is shown as follows. Overall, Chinese trade cost shows a downward trend with 108.4% in 2000 declining to 0.9089 in 2013, which falls by 16.2%. This is mainly due to China's joining WTO in 2001, and China's economic rapidly integrated into the global with the reduction of (Milner and McGowan 2013) . It can be seen that although the Chinese aggregate trade cost shows a downward, Chinese aggregate trade cost is still 30% high than that of industrial and transition countries 10 years ago. China's reducing the aggregate trade cost has a long way to go. Figure 1 reflects the situation of Chinese aggregate trade cost while not reflect the structural changes of bilateral trade cost between China and trade partners. This analysis of structure is conductive to the reduction of bilateral cost with specific trade partner, and then reduces the aggregate trade cost. The calculation results show that from 2000 to 2013, the declining degree of bilateral trade cost between China and Zambia, Botswana is largest with 243.0 and 243.7%, respectively. Botswana and Zambia are landlocked African countries. China and Africa give full play to the complementary between resources and economic structure, and constantly strengthen economic and trade cooperation and strive to achieve mutual benefit and win-win. Especially after the establishment of FOCAC in 2000, the economic and trade cooperation was further actively strengthened. Trade, investment, and infrastructure construction are comprehensively promoted, and finance, tourism, and other areas' cooperation are gradually expanded, which forms a pattern with multi-level and wide area, and is conductive to the declining of bilateral trade cost between China and Africa. The other extreme is that the trade cost between China and Austria shows a rising trend with 386.2% in 2000 increasing to 414.2% in 2013, which has 28 percentage points in total. This is due to difficult relationship of Sino Austrian during the period, 3 which shows various forms of tariff of non-tariff barriers. Figure 2 lists the changing trend of aggregate trade costs. It can be seen that the aggregate trade cost between China and developed countries is obviously lower than that between China and developing countries, and also has a different gap with 29 countries 4 along the "Belt and Road". 5 This reflects the relative prefect of legal environment, system and infrastructure construction in the developed counties or regions, and the less tariff and non-tariff barriers. The counties along the "Belt and Road" show the worst performance in these areas, which show that it is imminent to achieve the interoperability in the strategy of the "Belt and Road". 
Econometric empirical analyses
In order to study the effect of aggregate trade cost on manufacturing export commodity structure, the regression model is set as follows refer to Levchenko (2007) , Milner and McGowan (2013) :
The dependent variable x it represents the export share of manufacturing industry i that is in the ISIC two digit classification (i = 1, … 17). The formula is as follows: the export share of the industry i = China's export of manufacturing industry i to partners/ partners' total export of manufacturing industry. c i represents the trade cost's intensity Fig. 2 The aggregate trade costs of China, developed countries, developing countries, and countries along the "Belt and Road" or sensitivity in the industry i, that is the share of import input in the export production in industry i (Milner and McGowan 2013) . T t represents the aggregate trade cost of China in the year of t, and the results are as shown in Table 1 γ i is the time-fixed effects, which measures the effect of variable that varies with individual but not with time. γ t is the individual fixed effect, which measures the effect of variable that varies with time but not with individual. These two variables have no relationship with trade costs. ε it is the random error term, which includes the factors of political, economic, culture, and industry characteristic that have potential impact on export share.
In the econometric estimation of the impact of trade costs on the export share of each industry, the possible impact of "endogeneity bias" on estimated value needs to be paid attention. The trade cost may be related to the error term, which makes the ordinary least square method product biased and inconsistent estimates. "Simultaneity bias" and the missing variables are the two sources of the endogenous nature, and the most likely one is the omission of other relevant variables (Milner and McGowan 2013). 7 These missing variables are related to the trade costs, and potentially determine the export share that is not explained by the existing explanatory variables. In order to overcome the endogeneity bias, time-fixed effects γ i and the individual fixed effects γ t are introduced, and the possible missing variables in the national level and industrial level are added in the robustness test. The national level variables include the deregulation of international trade in the tariff and non-tariff barriers, changing of human and physical capital endowment, system reform, establishment of bilateral or multilateral regional trade agreements or joining the WTO and other factors. The industry specific variables include the enterprise productivity affected by the enterprise export behavior and the outsourced degree of the intermediate input.
In addition of the endogeneity bias, the model 6 has the following characteristics: (1) it is the study of the impact of aggregate trade cost on comparative advantage or export structure, which is different from some literature that only study the effect of one specific trade cost on trade flows, such as information barriers (Felbermayr et al 2009; Rauch and Trindabe 2002) , geographical area (Limao and Venable 1999) , Monetary Union (Rose and Wincoop 2001) , monopoly power of cartel in transportation enterprises (Hummels et al 2009) . Although the analysis is instructive, there is no explanation for the proportion of trade cost in the full significance, which is due to the high requirement for data. It is difficult to estimate the total trade costs through the aggregation of these specific trade costs, especially for the countries with large sample.
(2) Some trade costs have difficult effects on the exports of different products due to the difficulties in transportation and policy barriers, which is reflected by the sensitivity of trade cost in this model. The sensitivity of industry trade costs reflects the effect of trade cost on intermediate inputs in the export production, and further affects the export share of such products. The model (6) The sub industry C23 is removed due to the missing data. The value of trade cost sensitivity is shown in Table 3 . The aggregate trade cost T t is shown in Table 1 . The regression results in the model (6) are shown in Table 4 . The first column is the test of "global comparative advantage" with all sample, and the second, third and fourth column is sample with developed countries, developing countries and countries along the "Belt and Road" respectively to test the "local comparative advantage".
8 Table 4 shows, whether it is from the perspective of "global comparative advantage" or of "local comparative advantage" (Deardorff 2004 ), the aggregate trade cost has the effect on export structure of manufacturing, 9 which indicates the trade cost is similar with the material capital and human capital, and is also a factor that influences the trade pattern or structure. The increase in Chinese aggregate trade cost significantly reduces the export share of manufacturing. This effect in the industry with higher trade cost sensitivity is more obvious, and thereby affects the structure of trade commodities. Specifically, the trade cost sensitivity of "manufacturing of office, accounting and computing machinery (C30)" is highest with the value of 0.523639; the trade cost sensitivity of "manufacture of radio, television and communication equipment and apparatus (C32)" ranks second with the value of 0.464463; the trade cost sensitivity of "manufacture of medical equipment, precision instruments and optical instruments, watches and clocks manufacturing (C33)" ranks third with the value of 0.464463. The decline of aggregate trade cost contributes to the effect of these industries export ranking the top three. The trade cost sensitivity of "food, beverage and tobacco manufacturing (C15T16)" is lowest with the value of 0.118279. The trade cost sensitivity of "other non metallic mineral products manufacturing (C26)" is in the reciprocal second with the value of 0.166794. The trade cost sensitivity of "wood products (C20)" is in the reciprocal third with the value of 0.178894. The decline of aggregate trade cost contributes to the effect of these industries export in the reciprocal three. This paper calculates the average degree of the effect of aggregate trade cost on different industries: for the first column that reflects the "global comparative advantage", one unit decreasing of standard deviation in the Chinese aggregate trade cost contributes to 0.081 percentages increasing of export average value of the 17 industries; for the second column that reflects the "local comparative advantage" with the developed countries as the sample, one unit decreasing of standard deviation in the Chinese aggregate trade cost contributes to 0.095 percentages increasing of export average value of the 17 industries; for the third or fourth column that reflects the "local comparative advantage" with developing countries and countries along the "Belt and Road" as the sample, respectively, one unit decreasing of standard deviation in the Chinese aggregate trade cost contributes to 0.062 and 0.033 percentages increasing of export average value of the 17 industries, respectively.
10 Table 4 The regression results of "global comparative advantage" and "local comparative advantage" 
Robustness test
The above results are obtained with the industry and national factors that effect export are controlling. The following parts retest with these factors adding to overcome the internal deviation.
Adding the cross terms of industry characteristics and trade cost sensitivity
It includes the labor productivity index and R&D intensity. Adding the labor productivity index is based on the David Ricardo's theory of comparative advantage and its extended model (1), (2), and (3). These expressions indicate the unit labor requirement of the industry has impact on comparative advantage and export. The recent developing model of heterogeneous enterprise trade theory stressed the role of enterprise and industry labor productivity in the export. It is due to the sunk costs of export, only the enterprises with high level of productivity export (Melitz 2003) . The labor productivity index reflects the average productivity of enterprises in a certain industry. The reason why the variable of industry R&D intensity is added in the regression model is that the investment in the enterprise plant, machinery and innovation promotes the export (Alvarez and Lopez 2005; Iavavone and Javorcik 2008) . Due to the availability of data, labor productivity index and R&D intensity could be indirectly obtained through the following formula: Labor productivity = industrial added value/all staff and workers; the intensity of R&D = the added value calculated with the RMB price/the total output calculated with RMB price. The data of two industries is from EU Klems database, but the date is only updated to 2008. In order to ensure the accuracy of results, the time span of the panel data is adjusted to [2000] [2001] [2002] [2003] [2004] [2005] [2006] [2007] [2008] . The test results of the two sets of variables are shown in the first and second columns in Table 5. 11 Table 5 shows the coefficient of the cross term of labor productivity index and trade cost intensity is -0.001, which indicates the increasing level of industry labor productivity not promote export. This means the enterprises with the high level of productivity prefer to the domestic market rather than the foreign market. This effect is more obvious in the industry with higher trade cost intensity, and the export share of the enterprises with low productivity is larger, which is the famous "productivity paradox" that is Note: *** represents a significant level at 1%. The value in the brackets is value of t contrary to the trade theory of heterogeneous firms. The industry of manufacturing has a large number of processing trade enterprises, and these enterprises have high labor intensity and ignore technological progress, which contributes to the low productivity and increased export share. Table 5 indicates industries with high R&D intensity has larger export share, as well as with more input that imported from other markets. The reason is that R&D is not only conductive to improving the production process, but also to the optimization of intermediate inputs channels in the procurement, which contributes to the production with cheap price and high quality. Even if the processing trade enterprises with low productivity, different R&D intensity also has different effect. Therefore, the aggregate trade cost is still the decisive factor of the export share of manufacturing and global comparative advantage. The conclusion does not change.
Adding the cross term of national level variables and trade costs intensity
A series of national indicators with the range from 1 to 10 is obtained from the database of Economic Freedom of the World, and this kind of data has a main advantage of strong direct comparability. Since the establishment of the socialist market economic system, especially since the accession to the WTO, government took a series of policies and measures, including signing bilateral and multilateral free trade agreements, reducing the regulation of foreign trade, lowering tariffs and non-tariff barriers, strengthening the laws and regulations in intellectual property rights protection, constructing market vitality. The results of robustness test that adding the national level variables are shown in Table 6 .
12
The first and second columns in the Table 6 show that the higher value of the fair court indicates the more transparent and fair legal procedures. This paper also found the improvement in country court justice and in the law quality, such as law structure, property rights protection, would improve the formation of comparative advantage and increase the export share of the industry that has higher trade cost intensity, which is the same with the results of Nunn (2007) that suggest that the justice of court and intellectual property protection in China play a role in the import of input. However, the two cross term coefficients are lower than the coefficient of trade cost cross term, which shows that although the legal quality affect the comparative advantages of system, there are still other factors playing greater role on the comparative advantage. The regression equation 6 shows that the increase in the overall economic freedom would promote the production export. The higher value of tariff means the lower tariffs of import imposed by China, 13 and the lower price and cost of the import input, which is conductive to the export of manufacturing products. The regression equation 4 also illustrates the results. The similar effects of non-tariff barrier, control index and total degree of freedom are reflected in the regression equation 5 and 6. The regression equation 6 shows Chinese economic development level significantly affects the manufacturing export, which means the higher economic development level, the more manufacturing export. The regression equation 3 shows the higher compliance costs of trade leads to lower export share of manufacture. Moreover, the effect is more obvious in the industry with high sensitivity of trade cost. It can be seen that the core conclusions of the study in Table 5 and Table 6 are unchanged.
Adding the cross term of industrial characteristic and national characteristic
The international trade theory and many existing literature shows that the countryindustry correlate is an important source of comparative advantage, such as the material capital, human capital, and legal system. Adding the cross terms in the model 6, the Table 7 shows the effect of the national factor endowments in different industries on export structure. 14 It can be seen that the cross coefficient is not only in line with expectation with significant positive value, but also the cross term of aggregate trade cost is negative, which means the aggregate trade cost is the determinant in comparative advantage of manufacturing export and export structure.
Conclusions
Using the frontier model of trade cost measurement, this paper measures the bilateral trade costs between China and other 86 trade partners as well as the aggregate trade costs from 2000 to 2013. Based on the extended Ricardo Model and the facts that processing trade accounts for relatively large, this paper empirically analyzes the effect of aggregate trade cost on the advantage and trade structure in the 17 sub industries classified based on ISIC two digits, and the following are several conclusions. First, although Chinese aggregate trade cost shows a downward trend, it is still 1/3 higher than the average aggregate trade costs of the industrialized countries 10 years Note: *** represents a significant level at 1%; ** represents a significant level at 5%; * represents a significant level at 10%. The value in the brackets is value of t ago. The bilateral trade cost in different countries and regions vary greatly, especially in some countries, the trade cost increases in a certain extent. Even signing FTA with China, the trade cost is still high, and the bilateral trade cost between China and countries that along with the "Belt and Road" is not only higher than that between China and developed countries, but also higher than that between China and developing countries. The policy implication is that reducing the aggregate trade cost is still arduous, and the regional structure of bilateral trade cost should be improved, free-trade zone should play an effective role. Since the trade cost, from a full sense, includes transportation cost, information cost, policy barriers cost, contract implementation cost, legal and regulation cost and distribution costs, reducing trade cost should take these components into consideration in order to further promote the implementation of the strategy of the "Belt and Road". The following aspects should be paid attention: (1) Speeding up the construction of railways, highways, ports and other hardware infrastructure, which is the most basic link to reduce the transport trade costs. (2) Make efforts to promote the interoperability of information and communication technology in the internet era, to strengthen cultural exchanges, to reduce information costs and distribution costs. (3) Actively carry out the financial cooperation and gradually implement the bilateral currency settlement, reduce the cost of currency exchange. (4) To coordinate the interconnection of rules, regulations, standards, policies, laws and so on, for example, there are differences between China and the United States in the railway width standard, which are the objective obstacles that cannot be overcome. However, the interoperability in legal, institutional and policy can reduce the cost of contract execution and policy barriers. (5) We should give full play to the existing silkroad fund and the Asian infrastructure investment bank to reduce trade cost, or to learn from the EU to strengthen the interoperability of infrastructure and to alleviate the financial constraints of the difficult situation. Second, the aggregate trade cost is not only the "global comparative advantage" in manufacturing industry, but also the determinants of "local comparative advantage". Reducing the aggregate trade cost would significantly promote the export of manufacturing industry products, and the effect is more obvious in the industry with higher trade cost intensity. The same degree of declining in the aggregate trade cost has the most promotional effect on "Office, accounting and computing machinery manufacturing (C30)" while that has the minimal effect on "food, beverage and tobacco manufacturing (C15T16)". Three kinds of the robustness tests demonstrate the results. The domestic additional value rates of the "food" and "drink" rank the second and first in 19 industries, respectively (Zhang et al 2013) . Only the increasing in the export share and total amount in the products with high domestic export value added can transform the export of high "DVA" into the increasing of the total inventory of "DVA", and realize the true transformation of foreign trade. Therefore, for the products that have highest domestic value-added rate but lowest trade cost intensity, they can play a promotional role in export, and is also the core in transforming the trade development mode. Government should make effort to reduce the trade cost, including transportation, customs, system implementation, etc. The "DVA" of the "office, mechanical manufacturing" is lowest in 19 industries (Zhang et al 2013) . However, the trade cost intensity has the highest degree. Therefore, this kind of product is not the main object of reduce the trade cost since the declining of the trade cost would contribute to the increase of export share, which not only not make the total added value of export efficiently increase, but also consume too much resources to undermine the domestic natural ecological environment.
Third, for the three kinds of local comparative advantage, the aggregate trade cost has the maximum obstacle on the local comparative advantage and on export share of manufacturing with the developed countries as sample, while has minimum obstacle on that with countries that along with the "Belt and Road". The policy implementation is that in order to achieve the same degree of promoting manufacturing exports, the trade cost in the counties along with the "Belt and Road" needs the most effort, which needs government support capital, technology, personnel and other aspects. The efficiency of reducing trade cost is highest in developed countries. Based on the national strategy, government and the enterprises should reduce the trade cost in combined with the actual situation of enterprises.
Fourth, the robust test show that, in addition to the aggregate trade cost that has effect on the "global" or "local" comparative advantage of Chinese manufacturing industry, it also includes the fairness of Chinese law, intellectual property protection, tariff and non-tariff barriers, economic freedom, economic development level, human capital, R&D intensity in the enterprise, labor productivity, etc. Among the factors, only the increase of labor productivity has a negative relationship on the export with the small influence. The policy implication is that in order to promote the export of manufacturing production, China should take measures from the above aspects. Currently, it is particular to improve various laws and regulations, increase the degree of economic freedom, to reduce the excessive administrative intervention, to promote market vitality. There is a negative relationship between labor productivity and export due to the large number of processing enterprises, and the non-processing export enterprise is more than the domestic enterprises (Li 2010) . Therefore, it cannot indicate that technology has no role on export. Instead, government and enterprise should pay attention to the improvement of technological innovation and labor productivity in order to promote the export of manufacturing products in the form of nonprocessing trade. 2 In order to analyze the sensitivity, the range of Sigma is from 5 to 10 according to Anderson & Wincoop (2004) . We calculate the value of the aggregate trade cost when the value of σ is 5, 10 respectively. From the figure, we found the basic trend has not changed. Due to the limited space, it is omitted. Results can be obtained from the author if interested. Vietnam, India, Sri Lanka, Kazakhstan, Kyrgyzstan, Turkey, Jordan, Israel, Saudi Arabia, Oman, Lebanon, Bulgaria, Croatia, Czech Republic, Estonia, Hungary, Latvia, Lithuania, Romania, Poland, Slovakia, Slovenia, Ukraine, and Egypt. 5 We calculate the value of the aggregate trade cost when the value of σ is 5 and 10, respectively. From the figure, we found the basic trend has not changed. Due to the limited space, it is omitted. Results can be obtained from the author if interested. 6 The free trade zone was established in Switzerland and China, the trade cost is still high with the value of 1.29. But the signing time is 2013, and the effective is July 2014, which is not in the sample period. 7 At the same time, the biased property indicates the change of trade cost is explained by the change of export share of the current industry. For the data of export share's change in the sub industries, the role of bias is fall. 8 Several sub samples are extracted from the general sample according to regions and level of economic development in the paper of Greenaway et al (2009) , for example, developing country, transition country and Africa are analyzed in the paper as the sub samples. 9 This result is not consistent with Greenaway et al (2009) , and the local comparative advantage in the paper of Greenaway is not significant. 10 Since the explanatory variable is different from the explained variable, it is explained by the standard deviation. The efficient of α is 0.081, 0.095, 0.062 and 0.033 in the different four situations, respectively. The significance of x, T is explained in the paper. 11 The robustness test of developed countries, developing countries, countries along with the "Belt and Road" is effective. Results can be obtained from the author if interested.
with the "Belt and Road" is effective. 
